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source of an amplifier transistor, a phase compensating capacitor and a first 
switch circuit are connected with each other in series, and a second switch 
circuit for short-circuiting the phase compensating capacitor is provided. The 
second switch circuit is turned on when the first switch circuit is turned off 
so as to (1) short-circuit the phase compensating capacitor and (2) discharge 
the phase compensating capacitor which has been charged while the first switch 
circuit was turned on. This permits to completely turn off the first switch 
circuit, and to prevent distortion of an output signal outputted from an output 
terminal, thereby preventing accumulation of unnecessary charges in the phase 
compensating capa.c_Lt.ot.. 
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<ABSTRACT> ^ ^ 

In a voltage comparator of the present invention, across a gate and a source of an amplifier transistor, a phase 
compensating capacitor and a first switch circuit are connected with each other in series, and a second switch circuit for 
short-circuiting" the phase compensating capacitor is provided. The second switch circui t is turned on when; the first 
switch 'circuit- is- turned o\ 1 so as to' (i) short-circuit the phase' compensating capacitor and (2) discharge'the phase 
compensating capacitor which has been charged while the first switch circuit was turned on. This permits to completely 
turn off the first switch circuit, and to prevent distortion of an output signal outputted from an output terminal, 
thereby preventing accumulation of unnecessary charges in the phase compensating capacitor. 

<FIELD OF THE INVENT I 0N> 

The present invention relates to a voltage comparator, provided with a phase compensating capacitor for preventing 
oscillation, which compares two voltages by outputting a signal in accordance with a difference between the two voltages. 
_ BACKGROUND OF THE INVENT 1 0N> , . v ,, ........ . , . ^ 

A conventional voltage comparator is provided with, for example, as shown in FIG. 4, a plus-side input terminal 1, a » 

_ r 

minus-side input terminal 2, an output terminal 3, and a differential amplifier 20 composed of MOS transistors 21 through^ 
24. The following will describe the operation of the above-mentioned members. 

*»»*3er ......... 

In general, in a voltage comparator, when the potential of the plus-side input terminal 1 is V. sub. INI, the potential of 
the minus-side input terminal 2 is V. sub. IN2. power source potentials are respectively V.sub.DD and V. sub.SS, and the gain 
of the voltage comparator as an amplifier circuit is G, an output voltage V. sub. OUT generated at the output terminal 3 is 
given by the equation: 

V. sub. OUT =G{(V. sub. INI -V. sub. IN2) } IV. sub. REF 

Note that, the V. sub. REF in the equation is generally referred to as a reference voltage. The reference voltage V. sub. REF 
normally takes a potential value of a medium of the power source potentials V.sub.DD and V.sub.SS. 
V. sub. REF = (V.sub.DD -V.sub.SS)/2 

However, the reference vol t age »V. sub. REF may take a value different from the specified one. 

This allows a voltage in accordance with the difference between the two input terminals 1 and 2 to be outputted from the 
output terminal 3. In the case where the two inputs have the same potential, the reference voltage V.sub.REF is outputted. 
However, in the case where an actual voltage comparator is not provided with an offset compensating circuit 10 of FIG. 4, 
when the properties of the MOS transistors 21 through 24 constituting the differential amplifier 20 are non-uniform, the 
reference voltage V.sub.REF is outputted even when the two input signals have different potentials. The difference of the 



two inputs are referred to as an offset voltage. When the offset voltage is V. sub. OFF, the output when the offset voltage 
is generated is given by the equation (]): 

V. sub. OUT =G{V. sub. INI (V. sub. IN2 +V. sub. OFF) } IV. sub. REF ( 1) 

When the offset voltage V. sub. OFF is generated, the output in accordance with the difference between the V. sub. INI and 
V.sub. IN2 is not obtained. This causes an operational error of the voltage comparator. Thus, it is desirable to suppress 
the generation of the offset voltage V.sub. OFF. 

In contrast, as shown in FIG. 4, the conventional voltage comparator is provided with the offset compensating circuit 10 
for compensating the offset voltage. The offset compensating circuit 10 is provided in the preceding stage of the 
differential amplifier 20, and is provided with transfer switches 11 and 12. The transfer switch 11 transfers and outputs 
(1) the potential V.sub. INI or (2) the reference voltage V.sub. REF from a reference voltage source 15. The transfer switch 
12 transfers and outputs (a) the potential V. sub. IN2 or (b) the reference voltage V.sub. REF. 

In the above voltage comparator, an offset compensating operation is carried out by the offset compensating circuit 10 
prior to a voltage comparing operation. 

In the^^f^Lc^mpjejiialijig-ape^iion, first, the transfer switches 11 and 12 are respectively switched on the side of the 
reference voltage source 15, and an input-output switch 13 is turned on. The input-output switch 13 is provided on the 
output side of the transfer switch 12 via an offset compensating capacitor 14. Also, a high level control signal S is 
supplied from a control terminal 6 .to a switch circuit 40 provided in an output stage of the voltage comparator. This 
turns on MOS transistors 41 and 42 constituting a transfer gate in the switch circuit 40. 

Under these conditions, the reference voltage V.sub. REF is inputted to the input terminal 1 of the voltage comparator. 
Also, since the input-output switch 13 is turned on, the potential of the input terminal 2 takes the same value as the 
output potential of the output terminal 3. Namely, the following relations are established: 
V.sub. INI =V. sub. REF 
V.sub. IN2 =V. sub. OUT 

These can be combined with the equation (1) so as to represent the output by the equation: ##EQU1## Here, since G>1 in 
general, the term (G/O+G)} . apprxeq. 1. Thus, the above equation can be simplified to: 
V. sub. OUT =V. sub. REF -Vi sub. OFF 

SReclUcally^ a s shown ' in FIG. _4 . the pot ential of the terminal of the of fset j;^pensajing_capaci tor_ 14_pn the side of the 
differential ampl if ier 20, namely, the potenUai of a point P. sub. 3 is V.sub. REF -V.sub. OFF, 1 and the potential of the 
terminal of the offset compensating capacitor 14 on the side of the transfer switch 12, namely, the potential of a point 
P. sub. 4 is V.sub. REF. Thus, the offset compensating capacitor 14 accumulates a charge in accordance with V.sub. OFF which 
is a potential difference across the offset compensating capacitor 14. Here, when V.sub. OFF >0, the potential of the point 
P. sub. 3 becomes lower than the potential of the point P. sub. 4 by the amount of V.sub. OFF, and when' V. sub. OFF <0, the 
^potential of the point P. sub. 3 becomes higher than the potential of the point P. sub. 4 by the amount of V.sub. OFF. 
In the off set c omp ensating operation , the voltage compa rator functio ns^as. an operational amplifier. Thus, by Jjjxning, on 
the switch circuit 40 so as to connect a phase compensa tin g- capacitor 3 2 between the input and the output of an amplifier 
i!M!LL£iPJL-. 31 » the genera t i on .of QS£ilLa.t i on can be sjiQgj^sjed, thereby p ermitting to stabilize t he operation of t he 

voltage comparator_funclionjng^as_Jhe^operational amplifier. , . ....... ........ w , .... 

After the offset compensating operation is carried out in the described manner, the voltage comparing operation is carried 
out. When the operation of the voltage comparator is shifted to the voltage comparing operation, the transfer switches 11 
and 12 are respectively switched on respective sides of the input terminals 1 and 2, the input-output switch 13 is turned 
off, and the control signal S becomes a low level. 

Here, because a charge for the amount of V.sub. OFF is accumulated in the offset compensating capacitor 14, when the 
potentials V.sub. INI and V.sub. IN2 are respectively supplied, as inputs for the voltage comparator, to the input terminals 
1 and 2, the potential (V.sub. IN2 -V.sub. OFF) is supplied to the input terminal 2 equivalent ly. Thus, in this case, the 
output is given by the equation: ##EQU2## 

As described, by providing the vol tage comparator with the offset compensating circuit 10, it is possible to cancel the 
error of the output voltage due to the offset voltage. 

Also, in the voltage comparing .ope rat ion, by turainjL r oXL.the_swi tch J^rcuHjlO so aslo disconnect_Jhe phase compensating 
ca paci tor 32 f rom the input and the output of the amplifier transistoxJl, it is possible to widen a frequency band, and 
to increase the operation speed. 

Note that, Japanese Unexamined Patent publication No. 43913/1987 (Tokukaishou 62-43913) discloses (1) the function as the 
operational amplifier and as the voltage comparator and (2) the phase compensating capacitor 32 and the switch circuit 40. 
The^off set comp e nsatio n, the phas e com p ensat lng.capaci tor 32. and the swi tch^cjrcu jj__40 are also disclosed in "A 
Continuously Variable Slope Adaptive Delta Modulation Codec System" in IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL. SC-18, 



NO. 6, DECEMBER 1983 p. 698. 

In the case where the circuit of FIG. 4 is adopted as the voltage comparator, there is a case where the swi tch ci rcui t 40 
cannot be turned off even when the control signal S is made a low level in order to turn off the switch circuit 40. In 
such a case, it is possible that the distortion of the output V. sub. OUT is caused. The fol lowing wi 1 1 describe such a case 
in detai 1. 

In the case where, for example, the power source voltage V. sub. DD supplied to a power source terminal 4 is 3 V, the power 
source voltage V.sub.SS supplied to a power source terminal 5 is 0 V, and the reference voltage V.sub.REF is 1.5 V, for 
the offset compensat ing operat ion, when the transfer switches 11 and 12 are respectively switched on the side of the 
reference voltage source 15, the input-output switch 13 is turned on, and the control signal S is a high level, the 
potential of the terminal of the phase compensating capacitor 32 on the side of the switch circuit 40, namely, the 
potential of a point P. sub. 1 becomes substantially 1.5 V (V. sub. REF. -V. sub. OFF) . 

Here, when the potential of the phase compensating capacitor 32 on the side of the output terminal of the differential 
amplifier 20, namely, the potential of a point P. sub. 2 is, for example, 0.8 V, a potential difference of 0.7 V is 
generated across the phase compensating capacitor 32. For this reason, a charge in accordance with the potential 
difference is accumulated in the phase compensating capacitor 32. This makes the potential of the point P. sub. 1 higher 
than the potential of the point P. sub. 2 by the amount of 0.7 V. 

Further, when the operation of the voltage comparator is then shifted to the voltage comparing operation by making the 
switch control signal S a low level such that the potential of the point P. sub. 2 becomes. .2. 8 V when the input of the input 
terminal 1 is larger than the input of the input terminal 2, because the potential difference of 0.7 V is also generated 
in this case across the phase compensating capacitor 32, the potential of the point P. sub. 1 becomes 3.5 V. 
A P-type MOS transistor 42 constituting the switch circuit 40 has a structure shown in FIG. 5. In the case where the MOS 
transistor 42 is to be provided on a P-type wafer substrate 60, the MOS transistor 42 is formed on a region of an N-well 
61. In this case, because the low level control signal S is inverted by an inverter 34 so as to be inputted, a voltage of 
3 V is applied to the gate electrode of the MOS transistor 42. Also, as mentioned above, the potential of the terminal of 
the MOS transistor 42 connected to the point P. sub. 1 is 3.5 V. This makes the potential of the terminal of P. sub. 1 higher 
than the potential of the gate electrode, thereby turning on the MOS transistor 42 (although not completely necessarily). 
As described, in the case where the circuit of FIG. 4 is adopted as the voltage comparator, there is a case where the MOS 
transistor 42-isnot turned off completely even when the switch control signal S is made a low level" in order to turn off 
the ' swiTch circuit" 40. In such a case, "the swi tch circuit 40^is not turned' of f completely. 

In the case where the switch circuit 40 is not turned off completely, the current from a constant current source 33 flows 
to the switch circuit 40. This distorts ihe output signal of the output terminal 3. For example, as shown in FIG. 6, in 
the case where the output signal of the differential amplifier 20 has a waveform which rises from V.sub. 1 to V. sub. 2 at a 
time T. sub. 1, the actual signal outputted from the output terminal 3 has a distorted waveform which does not rise 
spontaneously from V.sub. 3 to V.sub. 4, as shown by the curve in FIG. 7. 
<SUMMARY OF THE INVENTION) 

It is an object of the present invention to provide a voltage comparator in which accumulation of unnecessary charges in 
the phase compensating capacitor can be prevented. 

In order to achieve the above-mentioned object, a voltage comparator of the present invention includes: 

a differential amplifier for outputting a signal in accordance with a difference between a first input signal and a second 

input signal; 

an amplifier transistor for amplifying an output signal of the differential amplifier; 

a phase compensating capacitor provided across an input and an output of the amplifier transistor; 

a connection-disconnection switch for (1) connecting the phase compensating capacitor across the input and the output of 
the amplifier transistor and (2) disconnecting the phase compensating capacitor from the input and the output of the 
amplifier transistor; 

an offset compensating circuit for compensating an offset component of an output signal of the amplifier transistor; and 
a short-circuit switch for short-circuiting the phase compensating capacitor. 

With this arrangement, the phase compensating capacitor is connected, by the connection-disconnection switch, between the 
input and the output of the amplifier transistor when phase compensation is required, whereas the phase compensating 
capacitor is disconnected from the input and the output of the amplifier transistor when phase compensation is not 
required. Even when the phase compensating capacitor is disconnected from the input and the output of the amplifier 
transistor, a charge which has accumulated while the phase compensating capacitor is in connection still remains in the 
phase compensating capacitor. However, when the phase compensating capacitor are short-circuited by the short-circuit 
switch, the accumulated charge in the phase compensating capacitor can be released. Thus, when carrying out the voltage 
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comparing operation of the voltage comparator, by making a control signal, which controls the operation of the 
connection-disconnection switch, for example, a low level, so as to turn off the connection-disconnection switch, it is 
possible to turn off the connection-disconnection switch completely, thereby preventing the output signal of the voltage 
comparator from being distorted. 

In the voltage comparator of the present invention, it is preferable that the short-circuit switch releases the . 
short-circuiting of the phase compensating capacitor in synchronism with a connecting operation of the 
connection-disconnection switch, whereas the short-circuit switch short-circuits the phase compensating capacitor in 
synchronism with a disconnecting operation of the connection-disconnection switch. 

With this arrangement, when the phase compensating capacitor is in connection by the connection-disconnection switch, the 

short-circuiting of the phase compensating capacitor is released by the short-circuit switch, whereas when the phase 

compensating capacitor is in disconnection by the connection-disconnection switch, the phase compensating capacitor is 

short-circuited by the short-circuit switch. Thus, since the short-circuit switch is operated in synchronism with the 

operation of the connection-disconnection switch, it is possible to adopt a common control system for the short-circuit 

■. * . .ii} 
switch and the connection-disconnection switch. 

For a fuller understanding of the nature and advantages of the invention, reference should be made to the ensuing detailed 
description taken in conjunction with the accompanying drawings. 

<BRIEF DESCRIPTION OF THE DRAWINGS) 
FIG. 1 is a circuit diagram showing a structure of a voltage comparator in accordance with one embodiment of the present 
invention. 

FIG. 2 is a waveform chart showing a waveform of an output signal output ted from an output terminal of the voltage 
comparator. 

FIG. 3 is a circuit diagram showing a structure of another voltage comparator, in accordance with the embodiment of the 
present invention. 

FIG. 4 is a circuit diagram showing a structure of a conventional voltage comparator. 

FIG. 5 is a cross sectional view showing a structure of a P-MOS transistor of a switch circuit provided in the voltage 
comparator of FJG. 4. 

FIG. 6 is a waveform chart showing, a waveform of, an output signal from. a dif ferential amp! if ijer of .the voltage comparator 
of FIG. 4. ' " " " " ' ' *' ""' ""~ 

FIG. 7 is a waveform chart showing a waveform of an output signal, corresponding to the output signal of FIG. 6, outputted 
from an output terminal of a voltage comparator. 

^DESCRIPTION OF THE EMBODIMENTS) 
The following will describe one embodiment of the present invention referring to FIG. 1 through FIG. 3. Note that, in the 
present embodiment, members having the same functions as the members of a conventional voltage comparator of FIG. 4 are 
given the same reference numerals. 

As shown in FIG. 1, a voltage comparator of the present embodiment is provided with a plus-side input terminal 1, a 
minus-side input terminal 2, an output terminal 3, power source terminals 4 and 5 respectively suppl ied with power source 
voltages V. sub.DD and V. sub. SS, and a control terminal 6 which receives a control signal S. The voltage comparator of the 
present embodiment is further provided with an offset compensating circuit 10, a differential amplifier 20, an amplifier 
transistor 31, a phase compensating capacitor 32, a constant current source 33, an inverter 34, and swi tch circui ts 40 and 
50. ! 

The offset compensating circuit 10 is provided with transfer switches 11 and 12, an input-output switch 13, an offset 
compensating capacitor 14, and a reference voltage source 15. 

The transfer switch 11 transfers and outputs (1) an input signal inputted from the input terminal 1 or (2) a reference 
voltage V. sub.REF generated by the reference voltage source 15. The transfer switch 12 transfers and outputs, to the 
offset compensating capacitor 14, (a) an input signal inputted from the input terminal 2 or (b) the reference voltage 
V. sub.REF. 

The input-output switch 13 is provided between the terminal of the offset compensating capacitor 14 and the output 
terminal 3. The input-output switch 13 is turned on when both of the transfer switches 11 and 12 are switched on the side 
of the reference voltage source 15, and the input-output switch 13 is turned off when the transfer switches 11 and 12 are 
respectively switched on respective sides of the input terminals 1 and 2. 

The differential amplifier 20 is provided with P-type MOS transistors (hereinafter referred to as P-MOS transistors) 21 
and 22, N-type MOS transistors (hereinafter referred to as N-MOS transistors) 23 and 24, and a constant current source 25. 



The gate of the P-MOS transistor 21 is connected to the terminal of the offset compensating capacitor 14 on the side of 
the input-output switch 13, and the gate of the P-MOS transistor 22 is connected to the output terminal of the transfer 
switch 11. Also, the respective sources of the P-MOS transistors 21 and 22 are connected to the output terminal of the 
constant current source 25. On the other hand, the drains of the N-MOS transistors 23 and 24 are respectively connected to 
the drains of P-MOS transistors 21 and 22, and the respective sources of the N-MOS transistors 23 and 24 are connected to 
the power source terminal 5. Also, the gate of the N-MOS transistor 23 is connected to the source of the N-MOS transistor 
23 and the gate of the N-MOS transistor 24. The input terminal of the constant current source 25 is connected to the power 
source terminal 4. 

The amplifier transistor 31 is an N-type MOS transistor. The gate of the amplifier transistor 31 is connected to the 
output terminal of the differential amplifier 20. Namely, the gate of the amplifier transistor 31 is connected to the 
junction (drain) of the P-MOS transistor 22 and the N-MOS transistor 24. Also, the drain and the source of the amplifier 
transistor 31 are respectively connected to the output terminal of the constant current source 33 and the power source 
terminal 5. The input terminal of the constant current source 33 is connected to the power source terminal 4. 
The phase compensating capacitor 32 and the switch circuit 40 are connected with each other in series across the gate and 
the drain of the amplifier transistor 31. Also, the switch circuit 50 is connected in parallel with the phase compensating 
capacitor 32. One terminal of the phase compensating capacitor 32 is connected to the output terminal of the differential 
amplifier 20, i.e., a point P. sub. 2, and the other terminal of the phase compensating capacitor 32 is connected to the 
input terminal of the switch circuit 40, i.e., a point P. sub. 1. 

The switch circuit 40 as a connection-disconnection switch is so-called a transfer gate, wherein the N-MOS transistor 41 
and the P-MOS transistor 42 are connected in parallel. The gate of the N-MOS transistor 41 is connected to the control 
terminal 6, and the gate of the P-MOS transistor 42 is connected to the control terminal 6 via the inverter 34. Also, the 
drain of the N-MOS transistor 41 and the source of the P-MOS transistor 42 are connected to the point P. sub. 1. The source 
of the N-MOS transistor 41 and the drain of the P-MOS transistor 42 are connected to the drain of the amplifier transistor 
31. 

The switch circuit 50 as a short-circuit switch is also a transfer gate, wherein the N-MOS transistor 51 and the P-MOS 
transistor 52 are connected in parallel. The drain of the N-MOS transistor 51 and the source of the P-MOS transistor 52 
are connected to the point P. sub. 2. Also, the source of the N-MOS transistor 51 and the drain of the P-MOS transistor 52 
are connected "to the point" P. sub. 1. 

In the vol t age comparator having the described arrangement, an offset compensating operation is carried out prior to a 
voltage comparing operation. The offset compensating operation is similar to the offset compensating operation of the 
conventional voltage comparator (see FIG. 4) in that the offset compensating operation of the present embodiment functions 
under the conditions wherein the transfer switches 11 and 12 are both switched on the side of the reference voltage source 
15, and the input-output switch 13 is turned on. Also, in the offset compensating operation, since the control signal S 
becomes a high level, the switch circuit 40 is turned on. 

Here, the offset compensating capacitor 14 accumulates an excess charge for the potential of an offset voltage V.sub.OFF. 
Also, in the offset compensating operation, since the switch circuit 50 is turned off by the control signal S, the phase 
compensating capacitor 32 is connected across the input and the output of the amplifier transistor 31 via the switch 
circuit 40. Thus, the generation of oscillation is suppressed by the phase compensating capacitor 32, thereby stabilizing 
the operation of the voltage comparator. 

In the case where the operation of the voltage comparator is shifted from the offset compensating operation to the voltage 
comparing operation, the transfer switches 11 and 12 are respectively swi tched on the respective sides of the input 
terminals 1 and 2, the input-output switch 13 is turned off, and the control signal S becomes a low level. This turns off 
the switch circuit 40, and turns on the switch circuit 50. 

Under these conditions, when potentials V. sub. INI and V.sub. IN2 are supplied respectively to the input terminals 1 and 2, 
the potential of the input terminal 2 takes a value obtained by subtracting (a) the offset voltage V.sub.OFF charged in 
the offset compensating capacitor 14 from (b) the potential V.sub. IN2, thereby offsetting an offset component of the 
output voltage V.sub. OUT which is transferred to the output terminal 3 via the differential amplifier 20 and the amplifier 
transistor 31. 

Further, by turning off the switch circuit 40, the phase compensating capacitor 32 is disconnected from the input and the 
output of the amplifier transistor 31. This widens the frequency band of the voltage comparator, and increases the 
operation speed. Here, by turning on the switch circuit 50, the phase compensating capacitor 32 is short-circuited such 
that the charge accumulated in the phase compensating capacitor 32 during the offset compensating operation is released. 
As a result, the both terminals of the phase compensating capacitor 32 have the same potential. This prevents the 
potential of the point P. sub. 1 from becoming higher than the gate voltage (high level potential of control signal S) of 
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the P-MOS transistor 42. Therefore, the P-MOS transistor 42 is prevented from being turned on while the control signal S 
is a low level. 

Thus, as shown in FIG. 2, unlike the output signal of the conventional voltage comparator (see FIG. 7), the output signal 
of the voltage comparator of the present embodiment has a waveform which is not distorted, thereby making it possible to 
stably operate the voltage comparator without being affected at all by the phase compensating capacitor 32. Further, since 
the output waveform is not distorted, the operation speed of the voltage comparator can be increased. 
Also, the reference voltage V.sub.REF is normally set to have a potential value of a medium of the power source voltages 
V.sub.DD and V.sub.SS. However, the value of the reference voltage V.sub.REF is not limited to the specified one, but the 
reference voltage V.sub.REF may have a value of any potential between the power source voltages V.sub.DD and V.sub.SS. 
Even in the case of adopting such a reference voltage V.sub.REF, the voltage comparator of the present embodiment can be 
operated in the described manner. 

Note that, in the present embodiment, as shown in FIG. 3, even in the case where all the transistors 26 through 29, 43, 
44, 53, and 54 provided on the voltage comparator are arranged so as to have the opposite polarities to the polarities (P 
type and N type) of the transistors 21 through 24, 41, 42, 51, and 52 of FIG. 1, it is also possible to stabilize the 
operation of the vol tage comparator in the described manner. With this arrangement, as a control signal to be supplied to 
the switch circuit 40, such a signal is adopted which is prepared by inverting the control signal S in accordance with the 
polarities of the transistors! In the case of carrying out the voltage comparing operation with this arrangement, due to 
the short-circuit operation of the switch circuit 50, the potential of the point P. sub. 1 is prevented from becoming lower 
than the gate voltage of the N-MOS transistor. Thus, the switch circuit 40 is not turned on. 

As described, the voltage comparator of the present invention has an arrangement wherein the phase compensating capacitor 
32 is connected, via the switch circuit 40, across the input and the output of the amplifier transistor 31 which amplifies 
the output signal of the differential amplifier 20, and the voltage comparator of the present invention is provided with 
(1) the offset compensating circuit 10 for compensating the offset component of the output signal of the amplifier 
transistor 31 and (2) the switch circuit 50 for short-circuiting the phase compensating capacitor 32. Thus, when the phase 
compensating capacitor 32 is disconnected from the input and the output of the amplifier transistor by the switch circuit 
50, a charge remaining in the phase compensating capacitor 32 is released. This allows to completely turn off the switch 

circui t 40 .when the vol.tage comparing operat ion of the^ vol tage. comparator is, carried out,, thereby, prey entjng_ the 

generation of distortion of the output signal of the voltage comparator. 

With' the described arrangement, it is possible to (1) improve the rel iabi 1 i ty of the operation of the voltage comparator 
and (2) increase the operation speed of the voltage comparator. 

The switch circuit 50 of the voltage comparator is arranged so as to, preferably, (1) release the shor t-circui ting of the 
phase compensating capacitor 32 in synchronism with the connecting operation of the switch circuit 40 arid (2) 
short-circuit the phase compensating capacitor 32 in synchronism with the disconnecting operation of the switch circuit ' 
40, thereby permitting to adopt a common control system for the switch circuits 40 and 50. Thus, with this arrangement, it 
is possible to simplify the circuits. 

The invention being thus described, it will be obvious that the same may be varied in many ways. Such variations are not 
to be regarded as a departure from the spirit and scope of the invention, and all such modifications as would be obvious 
to one skilled in the art are intended to be included within the scope of the following claims. 

What is claimed is: 

1. A voltage comparator, comprising: 

a differential amplifier for outputting a signal in accordance with a difference between a first input signal and a second 
input signal; 

a transistor amplifier for amplifying an output signal of said differential amplifier; 

a phase compensating capacitor provided across an input and an output of said transistor amplifier; 

a connection-disconnection switch for (1) connecting said phase compensating capacitor across the input and the output of 
said transistor amplifier and (2) disconnecting said phase compensating capacitor from the input and the output of said 
transistor amplifier; 

an offset compensating circuit for compensating an offset component of an output signal of said transistor amplifier; and 
for providing the input signals to said differential amplifier 

a short-circuit switch controlled commonly with said connection-disconnection switch for short-circuiting said phase 
compensating capacitor. 

2. The voltage comparator as set forth in claim 1, wherein said short-circuit switch releases short-circuiting of said 
phase compensating capacitor in synchronism with a connecting operation of said connection-disconnection switch, whereas 



said short-circuit switch short-circuits said phase compensating capacitor in synchronism with a disconnecting operation 
of said connection-disconnection switch. 

3. The voltage comparator as set forth in claim 2, wherein: 

said connection-disconnection switch is composed of an N-type first MOS transistor and a P-type second MOS transistor 
connected with each other in parallel, said short-circuit switch is composed of an N-type third MOS transistor and a 
P-type fourth MOS transistor connected with each other in parallel, and 

respective gates of the first MOS transistor and the fourth MOS transistor are supplied with a same control signal, 
whereas respective gates of the second MOS transistor and the third MOS transistor are supplied with a same inverted 
signal of the control signal. 

4. The vol tage comparator as set forth in claim 1, further comprising: 
a first input terminal for receiving the. first input signal; 

a second input terminal for receiving the second input signal; and 

an output terminal for outpulting an output signal of said transistor amplifier, 

said offset compensating circuit including: 

a reference voltage source for generating a reference voltage; 

an offset compensating capacitor, connected to one input terminal of said differential amplifier, for accumulating a 
charge in accordance with the offset component; 

a first transfer switch for transferring and outputting the first input signal or the reference voltage to the other input 
terminal of said differential amplifier; 

a second transfer switch for transferring and outputting the second input signal or the reference voltage to said offset 
compensating capacitor; and 

an input-output switch for (1) connecting a terminal on a side of said differential amplifier and the output terminal and 
(2) disconnecting the terminal on the side of said differential amplifier from the output terminal, wherein said 
input-output terminal is in connection when said first transfer switch and saidsecond transfer switch are both switched 
on a side of the reference voltage source, whereas said input-output terminal is in disconnection when said first transfer 
switch and said second transfer switch are respectively switched on respective sides of said first input terminal and said 
second input terminal. 

- 5.-The~vottage~comparator~as ~set~ forth in~claim 4, ""wfiefein~'saTd~ sho r t^cl f c u i t wrtcFrelMles'^hTri-cTrc^Vi¥g"of"Tai"3 
phase compensating capacitor in synchronism with a connecting operation of said connection-disconnection switch while said 
input-output switch is in connection, whereas said short-circuit switch short-circuits said phase compensating capacitor 
in synchronism with a disconnecting operation of said connection-disconnection switch while said input-output signal is in 
disconnection. 
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